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Abstract (Basic^ EP ^^S^ device (2) transforms an 

inout signal into a frequency domain signal. An analyser analyses the 
input signal and the frequency domain signal to derive an allowable 
oC?nti S a?ion error. A quantiser quantises the amplitude value of the 
frequency domain signal on the basis of a quantisation step sue to 
derive a quantised value and a quantisation error. A quantisation 
plrameter^etermining device determines the quantisation step size with 
reference to the allowable quantisation error and the quantisation 
error and a total code amount. A selector analyses the quantised value 
of the frequency domain signal too derive two signals. 

A coding device codes the quantised value of the first signal with 
reference to the second signal to derive a code and a code amount. A 
second coding device codes the quantised value if the second signal to 
derive a second code and a second code amount. A parameter coding 



device codes the quantisation step size to derive a third code and a 
' • third code amount. An adder (10) derives the total code amount of the 
• first code amount, the second code amount and the third code amount A 
multiplexer multiplexes the first code, the second code and the third 
code to generate a bit stream. 

ADVANTAGE - Improves coding efficiency. 
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ai@cD-^ HVX©gift<£>tI£. OCIfiAT. 

h;UY= [y (1) , y (2) , -, y (N) ] 
££f£U ^ hJl'XKi' HUYCDgfrfCcfcO, 
^ hJl^Z = tz (1) , z (2) , -. z (N) ] 

Kfcl^T. 2tA±Offi*ffit*}#^ / <^ HUX©P*S0 

ici*«it4Cii:J:o. h^Ytt^i' h;uXcto 
fc, :7lfBttjW6/hU $"f:/ 2 

5>i7'2mm<D igi*fco©^iii^"f y i «*© 

ccit. oicB€-mAe.nfc2tA±w*fi*f 
M£j#^>^ b^xrogpstte. ^h^zttx, 

[0 0 4 4] MPYtt. £f . 

"<27 h;i/Y='<£ hpx 

(m) . B&g?£<SQ (m) Srffl^T. m= 1 . 2, 
-, alcWUT 
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y (P (m) ) =0 
£.-?Z>Zt\Z&.Q$ttb*>tlZ>. 
[0 0 4 5] <<9h)lZ\Z bJlX-'li? h)\>Y) 

tLT*ftf.n?.. ^ mpz wiMfg^KM-rswiE 
<hbTSi^s^sca, m&mmmi&&&mp (i) , p 

(2) , -P (a) *5.fctfB&£3fHIQ (1) . Q 
(2) , — Q (a) av^Xft*t{fc6B8'NttS;*j£n3. 
[0 0 4 6] uiflt m3g|SglCi3^Tx (P 
(m) ) SOICfi»-r2>*ffi«CO^TSlW*bfc75^ 1 

ffi*1--S.^^C0^ft^/MC^-5«fc^lC. 0, 1. - 

[0047] /\j\,xftmktostt* m^meftinti-r^ 

PP (0) =big_values*2+l 

•¥-LTiM«gB6^W*-ri)B«iSlSIScaiB« 
SsgSifil&JSSP (m) &fflV>T. a*U«±-tf*tX« 

w m =i, 2, -, ac^T^fi***)******^ 

yhPP (m) . 

PP (m) = (P (a-m+1) -PP (m-1) ) 

QQ (m) =Q (a -m+ 1) 

roffitt. 43«fctfBifcg3SStiQQQ (m) . 

QQQ (m) = ( I QQ (m) I - 2) 

QQ (m) tLTttl QQ (m) I ZftmkLThmto 
frUtf. CutttlQQ (m) Hi 2 ^±T? 
W ( I QQ (m) I -2) ft«F*ffcl,fc#a«tf^fl;»**« 
A^. B*«*ffl»»»«*7-fev httTBP 

(m) ittmbLxhrntou^ifi* -hrkpp (m) © 

3©)l^iL 3teiJ0gS$l 0"Mti*Stt*. 
[0 0 4 8] 0teft^«C 1 <hft*t«C 2 t«F 

3(Dfa€r3RtoT^H-^^»i:-r-5>. *i*^nfc& 
H-^^»«»^b/^^^^SB4^ffi^$n^>. 
[0 0 4 9] £fiftttl 1«« «F^C 1. ^#C2t5=k 

[0 0 5 0] B2«, *BiJl«?j8l6*»«**»©* 1 O 
*JS©Jg^S:^f ^P-y^EIT-S.-5. *f6WICcfcS®*£: 
«««^8tt. AASf 1 3. »li»14. «*8C1 
5, /^«f«16. M^^^S^-SPl 7. 
8, iKB^tWl 9. B^3£««ff2 0. tti^S^2 1 

[0 0 5 1 ] «E*tt«i:tk«!bT*58WCtt, 

6i£j«*l 8*«*iniSft. »SIS62 4COfct)0 

50 <affl5S.6T$.£tt8igBl 4, /t;WXtt^g|5l6. £6£g& 
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[0 0 5 2] #81851 4TI1 t*-> hX h U— A*«F^ 

c i , mnc 2 . «f^c 3 i= «f#c i tia* 

BE 1 6^ffi^^n^>. 
[0 0 5 3] /^«§I16Tlt ifW§C3*i 

m=l, 2, -, al::»T4«*S*H«»tB«*7-fe 
7 |-pp (m) £QQ (m) OUttiS&M^'lIQQ 
Q (m) KtfJBTS. HP Z * N*tc©*^ 

P P (0) =b i g__v a 1 u e s * 2 + 1 

[0 0 5 4] l*»6a*-ClTt3ltJ»a-a-fcftmC^^ 
T. 

PP (m) — PP (m) + PP (m-1) 

z (PP (m) ) =QQQ (m) +2 
if*, ft*. «F^<bOW> QQQ (m) tLX I QQ 
(m) I *«F^fl:Lfc«^tt. 
z (P P (m) ) =QQQ (m) 

t-r*. *fc. ftmwm, pp (m) cdi^okp 
(m) z&mtLtz.m£te> 

PP (m) -PP (m) +PP (m-1) 
V>mmi7FmT'$>Z>. QQ (m) ©IttA«ft^Lt^ 
iltf'z (PP (m) ) -©J:5irLT 

[0055] ^i&sb i s -ett. 1 5 #tH*-r 

5fi^fc«t*«SEI&<0#WlCy (1) , y (2) , -, 
y (big_values*2 + countl*4) <h 
L, y (big_values*2 + countl*4 
+ 1), y (big_values*2 + countl 
*4 + 2) -, y (N) £0<hT-5. £©y (D . y 
(2) , -. y (N) t/UXM»16il»Hl*t6l 
Tit&mz (1) . z (2) , z (N) ££j£L-fc 

(1) , x (2) , -, x (N) 
»4. m= 1 , 2, -, NKttLT. z (m) *«0t* 

ntf, 

x (m) = y (m) 

z (m) d<0Tfcttntf, 

x (m) = z (m) 

##£n7c£/&ft?<b<il?'ltej£tt^bSBl 9^ 

[0056] a*a*©i»*ft»7 cAuansifft 

ftfcO«)Wffi« 1 3 6 5t'7 HT$>SCOIC«L 
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. 3 7t'7h, S*T 14 5f7 hfiF4B«<M« 

^r. ei i ic^-r*^ 0 ^©^ i ojijgro^^Tia. ceo 

[0 0 5 7] fr*5, 
T. m= 1 ('*tf -SS^^^JliSSclt^^^-t-y hPP 
/0 (m) ICOt^TWu 

p P ( m ) = (p (a-m+1) -PP (m-1) ) 

fbgB8IC*3^T«. &iSffl«Si«?:AL (1) , 
AL (2) -, AL (AR) <fcU 
AL (a 1) <PP (1) 

zmrcTm^co a 1 ©tt<h, 

a 0 = PP (1) -AL (a 1) 

20 zi7-z>tz®&, mnmx\t. xji^ommi 6\z&\,* 

X. 

PP (1) = A L (a 2) + a 0 
hLXPP (1) 

[0 0 5 8] *C. *»WC45lt*. a«£*«F^ft:» 
1 

[0 0 5 9] #3893©* 2 #»9i©* 
[ 0 0 6 0 ] jliRgfS 6 T'te. 3&|SgOT«l31&*3CJS:5. 

[0061] zrm i awt uTa*a*o*SF^fl:» 7 

;PX= [x (1) , x (2) , -, x (N) ] 
Xfflgix (1) , x (2) , •». x (N) ft^-f^l 
40 [0 0 6 2] *C. »2R»tLT. 

-5mfil©giil£. 0&<h*©lfe'W«#'hS^ffiK:E&L.T 
«F*Hb-r #^b8IW:fc«fctf/i;i-x?3^bgl$8 
^tb^-r-S^ro^W-^^SL (m) m=0, 1, 

-5B#com£. 0 & nffiK:«#lM.*» 
^Sca<h-rs. 

50 [o o 6 3] m6tc. mmma&xsbzmmcnya-^ 



(8) 
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(Xf7^2 0 1) ^9 h)lX\Z&VZ>. 

©ftB**A7-r>«F^br«iBic«F^ba7*<ai*-r 

^fJ^^iL (0) ^£ H^X^fi*^ 

(7.5-y*J2 0 2) m* 1 £T£o 

(XT7^2 0 3) 1 big_values*2 
J£TF<E> i Kfc^T I x ( i ) I ftt*^c£&& i £B&B 
^Ji^gcJt^P (m) £T£o Sfc, B&S3H1Q 

(m) £x (P (m) ) tT&o 10 

Uf7^2 0 4) n= 1 . 2, - I Q (m) I - 1 \Z 

x (P (m) ) =n 

x (P (m) ) =n 
R (m) =n 
<hT£o 

(i) , p (2) , -p (m) tmm^mmQ (i) . 

Q (2) , -Q (m) ^^fti:^^t^^iB2 
L (m) =B 1 + B 2 

(777^2 0 6) m£lif}JDT<5o 

(Xf7^2 0 7) m#««S*»±EMETF&S <* ^ 
7-7^2 0 3) 

Uf7^2 0 8) min {L (a) I a = 0, 1, — 
M } £-^;t£a£:, 0 ft £©«*Mta«/hS ftMKB&T 
£g?fi&£T<i>o ^HUX£ (7fy^2 0 1) T« 

[0 0 6 4] &f£lCfg3g:|5g£LT, K2 8iT*6fc 

^^7h;i/Y- [y (1) , y (2) , y (N) ] 
^ h;i/Z- [z (1) , z (2) , z (N) ] 

itas^ b)iz<D$mmm\zmT2>mmz;vix 

[0 0 6 5] ^ bfrY b)VZ\t, ST, ^ 
£ h;UZ£^ MUXi&TE***!^*'** 
^ hJl/Y = ^^ h;ux 

antf, as2R»T*«&fc««B*ffl«»»«p 

(m) , B«g3HIQ (m) Srffl^T, m=l, 2, 50 
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z (m) =Q (m) 

y (P (m) ) =R (m) 

trz>zt\z£ v&ftzrLZo ^ b)iz<D#mmm\z 

(1) , P (2) , -P (a) £B&g3HffiQ (i) . 
Q (2) . -Q (a) *VWX«F^flS«8^a*3ft 

[0 0 6 6] /^l/X«F^ft«8H:, 1i7b)\>Z<0ftmm 

m\zm?zmn*ft^itLT/X)i7sft^z&&z>. &® 

;wz©«p^flsT»a. ST, m=l, 2, all^^ 
T, { P (m) , Q (m) } £ P (m) <0#)S(cy- h 
IT (SP (m) , SQ (m) ) £#£>£o fit, 
S P P (0) = 1 

it, aaU£*±T*fttfm=l, 2, aK;ttT£ 
««»*«ififtfi«*7-lry hSPP (m) = (SP 

(m) - SP (m-1) ) tSQ (m) co1Si4<hB^B 
^IgtlSQQ (m) = ( I SQ (m) I - I y (S P 

(m) ) I) *flFfftl/T/^X«Ff*»*, fc*. B 
«*MtLTtt I SQ (m) I *«F^{fcbTt>*to 
t^ifi. CClTte I SQ (m) Ittly (SP (m) ) 

IctO^^tfeSQQ (m) SfiF^fbLfc^^^ft 

3 chLT^SfbSM l-vtll^^n^o #^C3C9# 
[0 0 6 7] *«KOjgJK«»«^S<^»2C0ilJfiO« 

rt)\,7.'<gm&\ 6*<fctf^aii 8©»^s&s. 

[0 0 6 8] /UX«f»16m STft*tC3£B 

*t«i 5 hmm<D^m\z&K>mni<, m^ntz&^itm 

ZmWi&O&miZy (1) . y (2) . y (b i g 
_v a 1 u e s *2 + count 1*4) 
/WX«Ht*m== 1. 2, aK*tT£B&BiHM& 
Sf&S^-^-lry hS P P (m) <hSQ (m) (Dffi&tW 
M^ItiSQQ (m) lC#HtT£o ^^h;i/Z*N5fc 

S P P (0) =1 

in, m&lrt>£aSTlToifimS-ti\ S-mt'^^ 
TSPP (m) ICSPP (m-1) *SDJItL, IMi 
itiSQQ (m) CI y (SPP (m) ) I SttlSUfc 
ffi£z (SPP (m) ) <ht§o SQ (m) ©Btttfft 
MLT^Wiz (SPP (m) ) * 
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[0 0 6 9] ^18T1t Sfaf»15*«ffl*f 
sa^fcttSaftftOfWHlCy (1) . y (2) , 

y (big values*2 + countl*4) <h 

y (big values*2+countl*4 

+ 1), y (big values*2 + countl 

*4 + 2) y (N) £0£TSo Z.<Dy (1) , y 

(2) , y (N) /VlXtimmi 6^tB*"T* 
S^tffl^Jz (1) , z (2) , z (N) 
fcfi«ifft«?lx (1) . x (2) , x (N) * 
#£>So m=l, 2, NCSIT, z (m) rt*0T 

x (m) = y (m) 

z (m) diOT&tfftH 

x (m) = z (m) 

£&So CCTsgn (x3) ttx 3**ftScT**ltf- 

oT*n»*o.«:, iEftTftfttf i «ii-rM*-c» 
£ns, 

[0 0 7 0] a*jS*©«F^fb«7K:A*an««TflS 

^e-^sflF^b-r**^ a*ft«fT«, i^u-a 

*fc0«¥«»§itt 1 3 6 5 Ify hT&SWiCfcfL 
T, ^BJTH ft^ftfifKit^T 1 7l/-A$f:0¥ 
*ST13. OOtfyh, i*T134i;yh»«a«i 
g^n^c AT?©PH««P#«ORflWafl:tBI9 
KST. 0 1 J*^T*5SWO» 1 0*JH50*»Ttt, CI 

±rs 0 

[oo7i] ^mnnmzcD^mnwtmfe?^? 

^ i ©*jfi<7)»iBja^-f ^ 2 s^ffi^i^-ry i <k«k 
* us /h r s c <h i c £ o ft ft sa * * ft ± £ -fr s t> t $> 

[0 0 7 2] *^OS2CO*Jfi©»j8^*5l^ 
T> m= 1 lC**"r««*B*«iS[»»**7-by hS P 
P (m) iC^H^Tte, 

SPP (m) = (SP (a-m+1) -SP (m~ 
1) ) 

tLTttmtrzfttiviz, *s*>i;«>«»*« 

^£ARfflOfig«»;:#9JLT*5<. fit, /S;i/X«F*f 
fb858 K:*3V>Ttt, *««©*»flaft*AL (1) . 
AL (2) AL (AR) £U 
AL (a 2) <S P P ( 1 ) 

&mrzTm$:<D a i (Dmt, 

a 0 = S P P ( 1 ) -AL (a 2) 
(Dffi&fJfffbLTfcJ:^. d c^cfc o \Z IT^flb 

*frofc«d. «#«Ttt, /VVXiim&l 6(C43^ 
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T, 

SPP ( 1 ) = A L (a 2) + a 0 
iLTSP P ( 1 ) £t#S„ 
[0 0 7 3] 

[0 0 7 4] 

^fbiti*ftK^o«^b«sa«cs^ft^«to«p^fl: 
T*fc«>, ^fto^aftttssit^ftF^a^bttKn^a 

/0 T{bffi*ft^ft-TS^g (H107) CiS^T, fr^{b 
(BIBfcfll^SA? v>ft^X*aE3fc<J; 0 fc/J>3 < S £ 
t*«?IttT»0. lfi^<blS*fcO^¥^ft^fi^* 

[HI] **W^<fcSfS^fl:^SC&*Tyny*HT» 

So 

So 

[03] «SIi:J:§^ft^^^D7^iT' 

<?0 £>So 

[04] SEjfeaWJciSft^SCfeS-r^ay^HT* 

So 

[0 5] **WlCcfcSOJCBlj|-rsS*iS«:*«)Sfc* 
co^a — ^r — KT$>S 0 

[06] *«^^«fcS0tt£©«**ttd«/h*3a:«[^«« 
^S^&£*a6Sfcifco:7n-^~ hTfcSo 

[0 7] «F^{b*»^ffl^&*Wa)tt»*S-rHT» 

So 

[0 8] *«Wi:±*}}^iBl»M6STHi?*S. 
W [0 9] *»WJCt-5«F^*BrJ»S***S-rH-C*S, 

1 A^SST 

2 {t^&as 

3 ##rgB 

4 fi^b/^^^*^SB 

5 »^{bSC 

6 ilftgB 

7 frftfbffi 

8 rt)V7sftmkffi 
40 9 /i^**fr^bgB 

i o tmm 

i i ^fi{bgl5 

1 2 Hi^HT- 

1 3 A^ST- 

1 4 #gffg($ 

1 5 mn®> 

l 6 /^bx«#ffl5 
i 7 n^tzm.^ 

1 8 

50 1 9 i£ffi^{bgf$ 
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2 o 

2 1 mt>m? 

2 2 JjfllEgB 



2 3 ^SftgB 
2 4 #g§S5 
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[03] 



5 7 
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(11) ' &ffl¥- 1 0 - 2 0 8 9 7 



m4) 



24 

13 J. 



15 



19 
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— ^2^MH 
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20 
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[05] 



[06] 



1 Raafrfrtti'>8£g>ff#aL.(o)$8n> p 



101 



[ 



m*~1 



103 



I 



104 



X(P(l)),X(P<2)K"%X(P(m))£o|C©#»a.fc: 



105 



NO 




106 



1 ^m.t<m^t^^o^o\^m^^m^^ 



108 



I 



m<-1 



i 



g-S§-gl!i<6M^fr S.fc5X(P(m))£R;g 
1 



.204 



X(P(1)KX(P<2)). -»X(P(m)}£'NEtett!=tte 



I 



NO 




,207 



T 



[B7] 



32767 



-32768 
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(12) 



1 0-2 0 8 9 7 




